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5. Conclusions

This paper presents a disturbance-observer-based fuzzy model
predictive control (DOBFMPC) scheme for nonlinear processes
with disturbances and input constraints. The T–S fuzzy model of
appropriate approximation accuracy and complexity is developed
with the proposed systematic gap-based method. The disturbance
model then represents the nonlinear process by integrating a dis-
turbance term into the fuzzymodel to lump the disturbance effect.
The baseline FMPC is synthesized on the fuzzy model such that the
asymptotic stability is guaranteed, and the input constraints are
satisfied by both the free control variables and the future control
inputs in the form of non-PDC law. With the disturbance estimate
by the disturbance observer, the disturbance compensation law
ensures that the effect of the disturbance on the outputs of the
closed-loop system is removed by the composite DOBFMPC law at

the steady state. Besides, the proposed control scheme is a general
case and suitable to deal with both the matched and mismatched
disturbance. Case studies carried out on a 300 MW subcritical BTS
fully evaluate the proposed control scheme.
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